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s INIREIES:

Bz

SER2
£SR3

fEmpu_solution/src/real_time/driversB® PG4I, SUHEE FIREDETR (LAT
PAxxx_driver Al )

TExxx_driverSIEE THEEE *.c. *h. Makefile 324 ( LATRLAxxx_driver.cfdl ) o
MakefileXAFRB A :

obj-y +=xxx_driver.o
CFLAGS += -I./

{&mpu_solution/src/real_time/driversE R FMakefile, ERE—ITHISUNTHE.

obj-y += xxx_driver/

fEmpu_solution/src/real_time/drivers/include {43 T FrEbm_xxx_driver.h=L 314,
ZEL AT AN R BRI O REERE,

#EH A mpu_solution/build/build_baremetal BF T, #117./build_baremetal.shE[A],

s
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M RIFECE

AEHYTFREESERFPIRNEHIREERS=ER.

B]2-1&%&src/real_time/drivers/include/device_resource.h, SERFIB]BHAIIMZ R
EM AT,
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#dafine
#dafine
#dafine
#define
#define
#define
#define
#define
#dafine
#dafine
#dafine
#define
#define
#define
#define
#define
#define
#dafine
#dafine
#dafine
#define
#define
#define
#define
#define
#dafine
#dafine
#dafine
#dafine
#define
#define
#define
#define
#define
#dafine
#dafine
#dafine
#define

DT_N_S_SOC_S_DMAC_P_DOMAIN_CHANMEL@_EXISTS
DT_N_S_SOC_S_DMAC_P_DOMATIN_CHANNEL1_EXISTS
DT_N_S_SOC_S_DMAC_P_DOMAIN_CHANNEL2_EXISTS
DT_N_S_SOC_S_DMAC_P_DOMATN_CHANNEL3_EXISTS
DT_N_S_SOC_S_DMAC_P_DOMAIN_CHANNEL4_EXISTS
DT_N_S_SOC_S_DMAC_P_DOMAIN_CHANNELS_EXISTS
DT_N_S_SOC_S_DMAC_P_DOMAIN_CHANNELS EXISTS
DT_N_S_SOC_S_DMAC_P_DOMAIN_CHANNEL7 EXISTS
DT_N_S_SOC_S_GMAC_P_DOMAIN_GMAC@ EXISTS 1
DT_N_S_SOC_S_GMAC_P_DOMAIN_GMAC3_EXISTS 1
DT_N_S_SOC_S_GPIO_P_DOMAIN_GPIO@_EXISTS 1
DT_N_S_SOC_S_GPIO_P_DOMAIN_GPIO1_EXISTS 1
DT_N_S_SOC_S_GPIO_P_DOMAIN_GPIO2_EXISTS 1
DT_N_S_SOC_S_GPIO_P_DOMAIN_GPIO3_EXISTS 1
DT_N_S_SOC_S_I2C_P_DOMAIN I2C3_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_ I2C4 EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C5_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C6_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C7_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C8_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C8_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C18_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C11_EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN I2C12 EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C13_EXISTS
DT_N_S_SOC_S_I2C P DOMAIN_I2C14 EXISTS
DT_N_S_SOC_S_I2C_P_DOMAIN_I2C15_EXISTS 1

[ )

= e e

DT_N_S_SOC_S_LOCALBUS_P_DOMAIN_LOCALBUS8_EXISTS 1

DT_N_S_SOC_S_SPI_P_DOMAIN_SPI1_EXISTS 1
DT_N_S_SOC_S_TIMER_P_DOMAIN_TIMER3_EXISTS 1
DT_N_S_SOC_S_TIMER_P_DOMAIN TIMER4_EXISTS 1
DT_N_S_SOC_S_TIMER_P_DOMAIN_TIMERS_EXISTS 1
DT_N_S_SOC_S_UART_P_DOMAIN_UART2_EXISTS 1
DT_N_S_SOC_S_UART_P_DOMAIN_UART3_EXISTS 1
DT_N_S_SOC_S_UART_P_DOMAIN_UART4 EXISTS 1

DT_N_S_SOC_S_WATCHDOG_P_DOMAIN_WATCHDOGZ EXISTS 1
DT_N_S_SOC_S_WATCHDOG_P_DOMAIN_WATCHDOG3_EXISTS 1
DT_N_5_SOC_S_WATCHDOG_P_DOMAIN_WATCHDOGA_EXISTS 1

#endif /* _ DEVICE_RESOURCE_H__ -*/

Bl: AFEFEAGMAC2, FBELIHFEN -

#define DT_N_S_SOC_S_GMAC_P_DOMAIN_GMAC2_EXISTS 1

[ =T =T SO SR SO SR Y
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12C . SPI, DMAC {5 FAQ

. 12C. SPI. DMACERZZEOZERFFM—1 callback,
2. callback&EZHFBCL, callbackREL (LA2CEF):

typedef void (*bm_i2c_callback) (bm_i2c_ids, bm_xxx_transmit_async_t);

3. callback7fl:
static void i2c_transmit_async_callback(bm_i2c_ids i2c_id, bm_i2c_transmit_async_t type)

{
printf( “transmit_id = %d, transmit_status = %d\n” , bm_i2c, type);
}

4., EIEMEREEEREWAT, SHbm_i2c_ids Flbm_i2c_transmit_async_tEHAlT
BREUEN, BPESHIEbM_i2c_idskimAEmpEE, @i
bm_i2c_transmit_async_tR¥|EEHIRE .

5. fEI2CHSPI:
EEMASEOR RS AI;
EINSEIRTERY;
ERMASE 2R IZIN;
EEMASEIRNZR Y .
EDMACH:

BRIV EIRTSRII;
ERRSENRRERY

SASRRZS 01 (2024-04-26) WRINERE © BRIRAEIRAH 4
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NET {58 FAQ

RFFiEM&Ephy S HEY, FEITERM%EphyIRz].

2. FF{ERMZEIRENEY, FEREITRIEM-~mactBitE—M4 (FERAbm_net_initiEO
f&, BiZbm_net_set_mac_addriZ[1iZ & M-Emacittilt)

3. int bm_net_set_mac_addr(bm_eth eth, const unsigned char *mac_addr); &R
ZiEOIgEmactttit AITEE R FPEIEmac_addrigmEEE AT 6N ED -

SASRRZS 01 (2024-04-26) WRINERE © BRIRAEIRAH 5
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IPC gt 5k

$5BI5ER

1. open_source/mcs/library/rpmsg_endpoint.cirpmsg_service_receive_loopERE]
RELESETS EINERES0, IRPIXKEEIRETK, AILAIIERAIE
B8 BELIeSERRSMNES-1.

AZFT5, 8FT. 16275 BINEERH30,
NFPH . 64FT. 128FFH: BINM60,
25615 ENFUENR 70,

5-1 poll EREK/IMEKREE

if iElEpEEd_timE- B= 2@:} { ff-28us: -Po '_',_,;
| poll timeout-=--1;

JL

2. 1H&EHI: ticker = openEulerfllifZEbaremetal (S EEMLAIM ) M (BEE=
R, BIRRE24991MNEUR ) [ELBHEIAEREIE], Btick,

AfiE: ticker* 40 / 1000, BA{IIHFD,

5-2 openEuler ] IPC I EETE

openeuler 32 ticks average = pald

5-3 Baremetal ] IPC JEI9ERERE

core2][write_message_send:56]:baremetal tickers average = {if

5-4 Libck | IPC EHEERE

Libck 4 byte for ticks average = "

SASRRZS 01 (2024-04-26) WRINERE © BRIRAEIRAH 6
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& 5-5 UniProton Il IPC SEi9ERRE

UniProton 16 byte é'-.-'erage == Qs

3. fE'ﬂ]‘Baremetal'ﬁleck fFiEseNteEY, SESEEOFTNETITAENOFIEND)

Hbo

5.1 Baremetal ik 5%

BItESR(4: 1288 ( openEuler+BaremetaliB & ERE S RRmIFIE(TIER ) 2.2 FIE
openEuler+BaremetaliZ R ET N B HI{EopenEuler+BaremetaliZ{%

HATU TS E:
B BT TS wmiFEsamplet2F, E£rkAEUFbuild/build_hi3093/outputBR T,

cd mpu_solution/build

source build_prepare.sh

source build_exports

cd build_hi3093

source ~/hi3093_tool/toolchain/environment-setup-aarch64-openeuler-linux
./build_ipc_baremetal.sh

H$;2 [Erpmsg_baremetal_ipc. mcs_core2.bin. mcs_core3.binHfTHR o

chmod 755 rpmsg_baremetal_ipc

chmod 755 mcs_core2.bin

chmod 755 mcs_core3.bin
L3 izfTsamplefEfF,

./rpmsg_baremetal_ipc -i 2 -c 2 -t mcs_core2.bin -a 0x93000000 -m mcs_core3.bin -n 0x93100000
FT’A RIENES-6FTRITENER, HITUWTEER.

1. {EHsshi%##192.168.0.11,

2. #1473 screen /dev/pts/2 [/iRIBEIFLRE B EEERE consoleXS M AIptsIRE o

3. fE/dev/pts/2&ixH, HHIINTEE (You are not the owner of /tmp/

uscreens/S-root), NHITLATES
chown ${USER}:${USER} -R /tmp/uscreens/S-root
chmod 700 /tmp/uscreens/S-root

. 5-6 TS REE

.
(10 388
NRFZENEMF TN, KRB THELsampleftis:

e src/samples/non_real_time/ipc/common/sample_ipc_common.cHpty_endpoint_cbi& %

fhchars_lenf9k/)h,

e  src/samples/real_time/baremetal/ipc/sample_ipc.cHisample_mcs_cbiE Hchars_lenZ&
#HA/I\Spty_endpoint_cbchars_lenfRF—

SASRRZS 01 (2024-04-26) RIS © BRIRAREIRAE 7
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5.2 Libck Uik Aix

BItESRH: 1208 ( openEuler+libckiREEPEH RMFIZITIER ) 2.2 —E0BIEGRE
AR FIEopenEuler+libckiFig

HATANT 8!
T RTUNTomSRwmFEsamplei2F, E£RBE{Fbuild/build_hi3093/outputBR T,

cd mpu_solution/build

source build_prepare.sh

source build_exports

cd build_hi3093

source ~/hi3093_tool/toolchain/environment-setup-aarch64-openeuler-linux
./build_ipc_libck.sh

HIE2 {&Brpmsg_libck_ipcSmcs_core3.binH{THR

chmod 755 rpmsg_Llibck_ipc
chmod 755 mcs_core3.bin

FIE3 izfTsampleizF,
./rpmsg_libck_ipc -c 3 -t mcs_core3.bin -a 0x93000000
T4 RIENES-7FRIJENEE, T TEE,
1. {EF3sshiEiE192.168.0.11,
2. 4T screen/dev/pts/2 //TRIE_EEIRERE B R HiEE consoleXI RAIptsiZ S o

3.  fE/dev/pts/2&ixmh, ELIMINTEE (You are not the owner of /tmp/

uscreens/S-root), MWHATLATERSL .
chown ${USER}:${USER} -R /tmp/uscreens/S-root
chmod 700 /tmp/uscreens/S-root

5-7 iTan S EE

entry:0x53000008, path:h130%3 ut.bin

BxTTod442000, rx:0xT7f3dd3:000, mempool:0x7T8d441a000

eating console with id:2 in host os

RFRELEMFTN, LB TSERsamplefts:

e mpu_solution/src/samples/non_real_time/ipc/common/sample_ipc_common.c
HFipty_endpoint_cbER#{Hchars_lenfIK/)\,

e mpu_solution/src/samples/real_time/libck/ipc/sample_ipc.cHisample_mcs_cbif
#hchars_send_len2# K/ Spty_endpoint_cbdichars_lenfRiF—H

SASRRZS 01 (2024-04-26) WRINERE © BRIRAEIRAH 8
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5.3 UniProton Jif 7%

BUIRSR(4: 1%ZEE ( openEuler+UniprotoniB S EfE S RmFIiTiam ) 2.2 ZT—H0iEE
BETHNBE T EIEopenEuler+UniprotoniSig .

PITUIN T
ZB1 PIT TS RiFsampleizz, E£r4EE{Fbuild/build_hi3093/outputBFE T,

cd mpu_solution/build

source build_prepare.sh

source build_exports

cd build_hi3093

source ~/hi3093_tool/toolchain/environment-setup-aarch64-openeuler-linux
./build_ipc_uniproton.sh

1. WEBXRAITbuild_ipc_uniproton.shit, EETREMIAH, WES-8FTR.

./build_ipc_uniproton.shBIARPFEE TSNS GNE5-9F7R./
build_ipc_uniproton.shil AP EEFEERS -

5-8 AR EREE

build securec
prepare_env

build uniproton_ipc
build sample ipc

5-9 build_uniproton_ipc.sh AR REE

build uniproton_ipc()
{
echo - "iHEHARHFRHARHRRHEHERRRR - bulld - UniProton - #ERERRHERHEHERRRHERHERE
cd-${UNIPROTON_PATH}
wget-https://gitee.com/openculer/UniProton/repository/archive/v1.08.1.zip: --no-check-certificate
unzip-vi.@.1l.zip
rm--rf-vi.8.1.zip

cd-${UNIPROTON_PATH}/UniProton-v1.8.1
patch--p1-<-${UNIPROTON_PATCH}/UniProton_update.patch
cd-${UNIPROTON_PATH}/UniProton-v1.8.1/demos/hi3893/build
sh-./build_app.sh

cp-${UNIPROTON_PATH}/UniProton-v1.8.1/demos/hi3893/build/hi3@93.bin- ${SAMPLE_OUTPUT_PATH}

2. [REINEFEEFFEEmpu_solution/src/real_time/UniProton/UniProton-v1.0.1/
demos/hi3093/builddbuild_openamp.shiI A< #NE]5-10E £ B 5 HESES o

SASRRZS 01 (2024-04-26) WRINERE © BRIRAEIRAH 9
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& 5-10 UniProton A R=E

3. URFEEXEMFTULL, KRBT AR ELsampleftis:
a. mpu_solution/src/samples/non_real_time/ipc/common/
sample_ipc_common.cHpty_endpoint_cbEg#{Hchars_lenfIK/\;

b. mpu_solution/src/real_time/uniproton/UniProton-v1.0.1/demos/hi3093/
apps/openamp/rpmsg_service.cRrpmsg_endpoint_cbiR#{Fdata_len2%{
X /\Spty_endpoint_cbArchars_lenfRIF—H .

£ {&¥rpmsg_libck_ipc5hi3093.binf TR .

chmod 755 rpmsg_uniproton_ipc
chmod 755 hi3093.bin

FEE3 BfTsampletEF.
./rpmsg_uniproton_ipc -c 3 -t hi3093.bin -a 0x93000000
B4 RIBNES-1MRITENEELHIEFRINE, HITUTEE,
1. {$sshi%i¥192.168.0.11,
2. 78S screen /dev/pts/2 //iRIE LB & B EmiEREconsoleXd R AIptsiZ &
3.  fE/dev/pts/2&ixmh, EHLIMINTEE (You are not the owner of /tmp/
uscreens/S-root), MWHITLUATFS:

chown ${USER}:${USER} -R /tmp/uscreens/S-root
chmod 700 /tmp/uscreens/S-root

5-11 HiiTapS=E

# ./rpmsg_uniproton_ipc -c 3 -t hi3093.bin -a 0x93000000
cpu:3, path:hi3093.bin

Initializ virtio, virtqueue and rpmsg device
virt add: , status_reg:0x7f9f25deee, tx:ex7fof28oeee, rx:0x7f9f285e00, mempool:ex7fof261000
number of

start client

pty master fd is :

pls open /dev/pts/1 to talk with client 0S

pty_thread for conso unnning

found matched endpoi console with id:2 in host os
found matched endpoint tdown with id:1 in host os
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R e (s8R

3

fE£mpu_solution/src/real_time/libck/include/sre_common.hehEZ(EX AN TS :

#define CONFIG_VIRTUAL_SERIAL 1
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THRERRIR

BAEE NEAIREAFBITELMweakiREmces_peripherals_shutdownXiFFr =
I8, WE7-1Fx=.

7-1 sample_timer ;RE[E]

(__BAREMETAL_ )

(__LIBCK_ )
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ROFTED

libck. baremetal. uniprotonA93TENRE R AZIF5 127 KENFAFEIER

libck#baremetalfYEE AINEEENNIR BT F, WNFHER, FEEXsrc/real_time/
drivers/include/bm_uart. hdB97Z=EN

#define BM_OPEN_UART_DEVICE 1

FTEDRBICERAN T :

bm_log("this is a sample\n");
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openEuler_tcpdump Z®iF

FB1 MLATIR2 FEopenEuler-22.03-LTS-SP33; W 4Ri¥H£F]~/hi3093_toolBF .

https://mirror.truenetwork.ru/openeuler/openEuler-22.03-LTS-SP3/embedded_img/
aarch64/gemu-aarch64/openeuler-glibc-x86_64-openeuler-image-aarch64-gemu-
aarch64-toolchain-22.03-LTS-SP3.sh

L£E2 PUTI TS,
sh openeuler-glibc-x86_64-openeuler-image-aarch64-gemu-aarch64-toolchain-22.03-LTS-SP3.sh -d /home/$
{USER}/hi3093_tool/toolchain/ -y \

I3 BeHopenEulerXXImERE, BTN THS.
. /home/${USER}/hi3093_tool/toolchain/environment-setup-aarch64-openeuler-linux

A

BERIE “R() =8()” , SMEEERED .

$£B4 fRiFtcpdump,
cd mpu_solution/build/build_tools
./build_tcpdump.sh

mpu_solution/build/build_tools/output B F4ElitcpdumpIZ{s,

iibil]
HITH EFTE L %EEpkg-configTE (sudo apt install pkg-config )

R
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1 O i 5 Bba SERT IR EA 5%

10.1 ;BSEB=E Baremetal 3Rz

10.2 ;B&

RNBHERREEEBEFBaremetallUIBVIREIMIKSiE, BFIERMXEEPRERIGR
AYBIEE, ELFEEFEEmMpu_ solutlon/open source/mcs/rpmsg_pty_baremetalBE T~
rpmsg_main.cHhload_client_osEREH &5, iFREEBHUE0-1F73,

10-1 ;%% baremetal & mcs (XRER=E

ret-=-rpmsg_app master(& };
if-(ret)-{

printf({“rpmsg-app-master-failed: -%d\n",
openamp_deinit(& |
return-ret;

EREERE, EE#H Ampu_solution/build/build_baremetal®#14Tbuild_mcs.sh;

rpmsg_main4E a4z Fmpu_solution/build/build_baremetal/output/mcs_rpmsg
F,

gBZ Libck 3K =030,

NNTSHIRBAERZPLibckUAYIKENNIR T %, BT REIHEREPART Rim=r08l
2, FELtFEFFEmpu_solution/open_ source/mcs/rpmsg pty_libckBRT
rpmsg_main.cFRmaineEHERs, RS NE10-2f7R.
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10-2 IRaDiFERE mes ~EE

10 iR & #PESEAHNIKENMIRTS %

ret-=-rpmsg_app master(&

_ L 13
if-(ret)-{

printf{“rpmsg-app-master-ftailed: -&d\n"
i );

return-ret;

FBRRE, FE#H Ampu_solution/build/build_libck##147build_mcs.sh;
rpmsg_mainZE {7 Fmpu_solution/build/build_libck/output/mcs_rpsmgea,
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1 1 SERT MR ZN &R E e Bl RIPFFC

HTFMELELEE, BRRmIHiEEHEORESFASHASIEL, FIERIHE
EEEORASKISMA SR, (RIEREIER BRI ERE LIRSS E RIEUR
E& bFxfer_segment, ZFMNBEFASHEHAVMERNEGZEIEER (1NE11-1F7
=), HESRPBEHEMEUERINLEXFER_DATAZE: (WE11-2FA7R) »

B E AR X A LIRS #Esrc/real_time/drivers/include/bm_common.h
F%BM_ADDR_PROTECTHIBR3s

11-1 SEEHIAAED]

.bss (NOLOAD) :
{

.xfer_segment

_ xfer_segment_start = .;

*( . xfer_segment*)

_ xfer_segment_end = .;

ASSERT(((__xfer_segment_end - _ xfer_segment_start) < @x10000), "xfer sections too big!");
} > IMU_SRA

.mmu.table.base :
(g_mmu_page_begin = .);

PROVIDE (g_mmu_page_end = g_mmu_page_begin + 8x8000);
} > MMU_MEM

11-2 XFER_DATA FUERRAFEH!
10 #det1ne I2C ID IZ2C IC

XFER_DATA g _buff write[BUFF_LEN] = { ¢
17 XFER_DATA g_buff_read[BUFF_LEN] = { ¢
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1 2 uboot =HIE1EE eMMC F] SFC

12.1 sfc iE5
LU ERILAHI300384R U1 251

1. IRzhN0E
sf probe 0:0

2. B
sf erase offset len Mflashfoffset{IEEE[Rlen NFET, lenRME0x10000tEF 2
6AKBAYEEE (=

3. ERflashABEIRFEELE
sf read addr offset len Mflash@doffset{ BB len M FETHRINFaddriy &

4. MNAEFEEMIEREEIflash
sf write addr offset len M\ATZAYaddr{x BFFi&mflash@offset( i B len MFET

12.2 eMMCiE5
LURERAIAUSIE 6, block k5123 %s, +ABHIBLIOGTLEN, BN+

] :

1. eMMCHI%AL
mmc_init,

2. DX

mmc_switch 0 ¥J#eZEeMMC useri X, (099 XER
,0:user,1-2:boot,3:RPMB,4-7:GPP )

3. EBlemmcAREIRFEEHUE
mmc_rd addr offset len MeMMCERS S offsetfidblockFFiAi1EEE  lenblockE I TE
addrfii& .

4. MAEFHEEIERBEleMMC

mmc_wr addr offset len \MATFaddrisBFFE@eMMCHoffsetdmSblockFFIAES
len™block,
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1 3 E AN

TMRHITAGFIUSBIZEOREINIX T .
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